Abstract. The partition coefficients of 51 organic compounds between SPME/PDMS and gas were compiled from the literature sources in this study. The effect of physicochemical properties and descriptors on the partitioning process of partition coefficients was explicated by the correlation analysis. The PDMS-gas partition coefficients were well correlated to the molecular weight of organic compounds (r=0. 832, p<0.05). An empirical model, consisting of the molecular weight and the polarizability, was developed to appropriately predict the partition coefficients of organic compounds. The empirical model for estimating the PDMS-gas partition coefficient will contribute to the practical applications of the SPME technique.
Introduction
Solid phase microextraction (SPME) is a solvent-free sample preparation technique.
Polymeric materials, such as polydimethylsiloixane (PDMS), are coated onto the outer layer of the fused silica rod of the SPME device. According to the principle of partitioning, the analyte is adsorbed from the sample matrix onto the coating stationary phase. The concentrated extract is then transferred to an instrument, such as gas chromatography, for thermal desorption and analysis. Prior to using the SPME technique for sampling and analysis, the first step is to select the appropriate polymer as the SPME fiber and to determine the equilibrium extraction time for SPME, which is primarily based on the partition coefficient of the analyte between the SPME fiber and the sample matrix.
The objective of this study is to develop predictive equations for the partition coefficients of a variety of organic compounds in gas onto SPME/PDMS. This was achieved by using the PDMS-gas partition coefficients retrieved from the literature and relating them to their physicochemical properties and molecular descriptors, such as molecular connectivity index ( 1 Ȥ), water solubility (WS), molecular weight (MW), octanol-water partition coefficient (log K ow ), and polarizability (ĭ). The results of this study can facilitate the application of the SPME technique.
Method
In this study, the PDMS-gas partition coefficients K fg for alkanes and aromatic hydrocarbons was compiled from the literature published by Dr. Pawliszyn [1] . As shown in Table 1 , the values of K fg (n=51) exhibit a wide range from 157 (for benzene) to 95,700 (for 3,3-dimethyloctane). The polarizability and molecular connectivity index were used to represent the interactions between the analyte and PDMS coating. As shown in Eq. (1), the polarizability ĭ was determined by the addition of atom/bond contribution factors [2, 3] . (1) where F i is the contribution factors indicated in Table 2 . The molecular connectivity index is a topological descriptor of molecular structure based on a count of skeletal atom groupings of a chemical compound [4, 5] . For each atom of a molecule, a į value is assigned as the difference between the number of valence electrons and the number of hydrogen atoms attached to that atom. The first-order connectivity index was calculated as [1, 6, 7] : (2) Where į i and į j are the į values of two adjacent atoms I and j, respectively; and n is the number of bonds in the molecule.
Results and Discussion
As presented in Table 2 , K fg was found to correlate best with the molecular weight of organic compounds (r=0.832, p<0.05). Therefore, the molecular weight can be a good basis to understand the partition between SPME/PDMS and organic compounds in the gas. Table   3 indicates that K fg was positively correlate to the logK ow (r=0.550, p<0.05) and the molecular connectivity index (r=0.581, p<0.05) of organic compounds. Therefore, the 6 partition of organic compounds between PDMS and the gaseous matrix was dependent on their polarity and structure of molecular. 
As shown in Fig. 1 , there was a good agreement (r=0.908) between the experimental K fg and those determined by Eq. (3), and there was no significant difference with a statistical analysis of the t-test (p<0.05). Therefore, the predictive model of Eq. (3) can be employed to estimate K fg for SPME/PDMS to extract the analyte from the gaseous sample. According to the single-parameter model analyses, the PDMS-gas partition coefficients were proportional to the molecular weight, molecular connectivity index, and octanol-water partition coefficient of organic compounds, while an inversely proportional trend was observed between K fg , and polarizability as well as the water solubility. K fg was dependent on the molecular weight of the organic compounds most. Based on the results of multiple regression analyses, a correlation for K fg was developed using the molecular weight and the polarizability, indicating a good agreement (r=0.908) between the experimental data and the predicted K fg . The empirical model developed in this work is more versatile than current available correlations. In order to broaden the predictive abilities, however, future work should be conducted to calculate K fg using the empirical model for a variety of organic compounds.
